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Question 1 
(a) By making appropriate substitutions evaluate the following indefinite integrals: 





∫      and                     (ii) ∫
)csc( 2x
xdx                         (Marks 6) 
 




1tan                and                       (ii)   dxx )4ln( 2 +∫            (Marks 7) 
 
(c) Evaluate the following integrals: 
  




(a) Using integration, find the area of the following ellipse: 






yx  .                                                                                   (Marks 7)          
 
 
(b) Using the fraction decomposition, evaluate the following integral using: 







82 .                                                                        (Marks 6)    
 
 
(c) A fluid enters in a hemispherical (half of a sphere) bowl of radius 10 ft at a rate of 
 0.5  ft2/min. How fast will the fluid be rising when the depth is 5 ft?    (Marks 7) 
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Question 3 
(a) Find the volume of a solid that is generated when the region enclosed by the curves 
 225 xy −= and 3=y is revolved about the x -axis.                           (Marks 7) 
 
(b) (i) Sketch the region enclosed between the curves xy = and 2xy = within the 
  first quadrant.                                                                               (Marks 3)         
  (ii)       Use the cylindrical shells method to determine the volume of the solid  
  generated when the region in (i) rotated about the y -axis.          (Marks 5) 
 
(c) Write the first five terms of the following sequence: 




















n                                                                       (Marks 5) 
 
Question 4 
(a) Use the ratio test by finding nn aa /1+ to determine whether the following sequence is 
 strictly increasing or decreasing: 
















na .                                                        (Marks 5) 
(b) Applying the comparison test, determine the convergence of the following series: 





1 .                                                               (Marks 5) 
 
(c) Applying the root test, determine the convergence of the following series: 

















.                                                       (Marks 5) 
(d) Applying the ratio test, find the interval and radius of convergence of the following 
 series: 
 










.                                                                         (Marks 5) 
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Question 5 
(a) Write the first four non-zero terms of the Maclaurin series of xxf 2sin)( = . 
                                                                                                                              (Marks 7)  
(b) Find the values of k for which the vectors u  = (k, k, 1) and v = (k, 5, 6) will become 
 orthogonal.                                                                                                (Marks 6)  
 
(c) Find the standard matrix of the composition of the following linear operators on R3: First 
 an anticlockwise rotation of 45o about the y-axis and then a dilation with a factor 
 22=k .                                                                                                 (Marks 7) 
 
Question 6 
(a) Express the vector x = (−9, −7, −15) as a linear combination of u = (2, 1, 4),  
 v = (1, −1, 3),  and w = (3, 2, 5).                                                            (Marks 6) 
 
(b) Find the vector form of the general solution of the following given linear system Ax = b; 
 then use that result to find the vector form of the general solution of Ax = 0. 

















                                       (Marks 7) 
 
(c) Show that a square matrix A is invertible if and only if its eigenvalue 0≠λ , i.e. 
 0=λ is not an eigenvalue of A.                                                             (Marks 7) 
 
                                                                                                                                                                                     























